Cell-mediated immunity in breastmilk has been associated with protection from 2 infectious pathogens and modulation of infant immune development.
1,2 Tuberculosis 3 (TB)-specific cellular immunity in breastmilk has not been well-characterized and its role 4 in infant TB immunity is undefined. Small historical studies suggest that tuberculin 5 sensitivity can be transferred by breastmilk to infants. 3, 4 Breastfed infants born to 6 tuberculin positive mothers had evidence of tuberculin sensitivity, while infants of non-7 breastfed tuberculin positive or tuberculin negative mothers did not. 4 We adapted a 8 standardized TB interferon-gamma (IFN-γ) release assay to measure breastmilk IFN-γ 9 responses in HIV-infected mothers and compared these to TB IFN-γ responses in 10 peripheral blood of mothers and their infants. 5 PBMCs per well to perform the T-SPOT.TB assay as previously 26 described. 1, 6 Infant T-SPOT.TB results from 6 months of age were available from a 27 prior study. 6 Total BMC or PBMC spot-forming cells (SFCs) were normalized to the 28 number of spots per 2. Among maternal PBMC assays, median IFN-γ response to ESAT-6 was 3 SFCs (IQR 1-56 38) and CFP-10 was 3 SFCs (IQR 0-21) ( Table 1) . Median IFN-γ response to ESAT-6 57 and CFP-10 were higher in BMCs than PBMCs (p=0.02 for both antigens) (Figure 1a) . 58
Maternal BMC and PBMC TB IFN-γ SFCs were highly correlated (ESAT-6 r=.91, p=.005 59 and CFP-10 r =.86, p=.01) (Figure 1b) . We previously conducted T-SPOT.TB assays on the PBMCs of 10 infants of these 62 mothers. 6 Three of 8 infants (37%) with a valid assay had a positive T-SPOT.TB result. 63
Median infant IFN-γ response to ESAT-6 was 0 SFCs (IQR 0-4) and CFP-10 was 0 64
SFCs (IQR 0-2). Magnitude of infant PBMC TB IFN-γ response to ESAT-6 and CFP-10 65 did not correlate with maternal BMCs (r=.53, p=.36 and r=0, p>.9, respectively). Of 5 66 mother-infant pairs with valid assays, 3 were positive in both maternal BMC and infant 67 PBMC, 1 was negative in both maternal BMC and infant PBMC, and 1 pair was 68 discordant (maternal BMC positive, infant negative in pair with delayed breastfeeding). in children aged 12 to 36 months who were tuberculin positive after breastfeeding from 82 tuberculin positive mothers. 3 We did not find a significant association between maternal 83 breastmilk and longitudinal infant TB IFN-γ production. However our finding that 4 of 5 84 mother-infant pairs had concordant TB IFN-γ responses in maternal breastmilk and 85 infant blood at 6 months of age is intriguing. 86
87
Use of cryopreserved samples may have decreased T-SPOT.TB assay sensitivity 7 , and 88 small sample size limits the generalizability of our findings. Future studies to determine 89 whether and how breastmilk TB cellular immunity influences infant immunity and 90 susceptibility to TB will be important, and may inform complementary maternal vaccine 91 strategies that potentially enhance protection of infants via breastmilk. 
